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SOnISTOSOMIASTS JAPONICA 


ones, be, GENGRaL., Three species of blood flukes ere ismortent 
égents in .ine Bxocnetizon of husen disease: Sehistosona hen. topiun, 
S. Hensoni, and S.-sjeponmicun. vi paresites belong to the class 
of trenaetodes in the Phylus Pletyhelminthes or rletworms. This 
circuler. is. concerned rith infectione eeused by 8S. jeponicun, or 
schistosomic.cis.jevonice, sometimes referred: to és) orientel «chis- 


JEPENSES..TeéS inowhien at octurs. 

oe GEOGRAPHIC bls Rie TTOnNeu > Informe tony one this subject is 
incoivolete ENG At nus t berexpectecd thet schistosomiasis rill we 
founcin acny pleces not Bre pore? be lowly.“ It peneredy: ell opera~ 
ti.one] areas: in theo vicinity ah: fréshweter in Javen; Korése ené 
Ching.uust.be nelc.cusvect til’ competent medic? 1 invertize tion 
escertéins. thet sehistoconiesis is absent. : | 


&, Generel. The, extent of = schistosoniésie jeponice is | 
deterainec princivelly by the dist tribution oF the especies of snei 
which serve es intermediate hosts. 


db. dépan. /Five foci are known. These involve smeil 
areés, but in the past the réte of infection hes been high. Four 
Of.these rociveareoon the mein isl@nd of “Honshu... “The first is in 
the prefecture of Ibereke, on the lower reéchee of the Tone River, 
not fer to she northeest of Tokyo, the ceecond in the vrefecture of 
Shizuoke, ebdout Leke Ukishine, nezer Numeczu, the third in the pre- 
fecture of Yéeneneshi; in the‘ rivers, ditehes é¢nd rice p:ddies near 
Boe, 11oyvth.of Mt. Fuji end the fourth in the prefectures of 
Okeyeana ond Hiroshina;, elong the ashida River in the Ke teyenme 
district... The fifth:focus is on Kyushu, ° the southern isléenc, in 
the prefectures of Saga end Fukuoké, along the Chikugo -River, 

neer Kurune. In eddition, reports of surveys show in@ividuels 
pescin, schistoeome egis in the prefecturés of Fukui, BORAT» 

and Aouori, on the Island of Honshu. «according to a recent un- 
Gonfiruca report, Rothe teetat age. ex! sts. on, the Islend of. Shikoku, 


Cc. Koree.: Tne disease her “beer revorted Bron Koreeé; 
the foci of infeetion ere aot known « 


d. Foruose, , accor -Gimn’ ‘$0 ene revort; a focus exists 
neer Sninehikuj- in the mort iweet’ pert of ithe ise Lends Disks | ’ 
possible this sciistosomiasis occurs clsewhere on the islands : 
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. e. China. Schistosomiasis is widely distributeé in 
centrél end southern China, where large numbers of people are 
infected. It hes not been found north of the tributeries of the 
Yangtze River. In all probebility, the distribution of schisto- 
SO0liiasis in Chine is wider then is yet realized. Deteils are 
given in TB Med 167, June 1945, suvject: "Schistosomiasis Jepon- 
fea.’ 


fur uThe miiatee ited: Schistosomiasis occurs on the. 
Island of Leyte, and ¢lso on Samar, Mindoro, and in the region of 
Surigao in the northern pert of Mindanao, near Valencie, Province 
of Buxidnon, #«nd in the Province of Lenao, western Mindaneo, from 
the Cepasagen River Valley southward. 

g. Celebes. A focus has been reported in the Lake 
Lindoe region in the centrel portion of the igland. 


OS. ETILOLOGIC: AGENT. a. Unlike other trematodes, the acult 
worlis of Schistosone heve sepereéte sexes. The female worms of 
S. jeponicum are long «nd slender, measuring about 2,5 em by 9.05 
em. The males are shorter end thicker; the sides of the posterior 
part of the body curl ventrally to form a groove in which the 
femele worm is enclosed during most of her life. 


b. Life Cycle. (1) The female worm, ordinerily resid- 
ing in the smaller blood vessels of the mésentery, deposits egxs 
in the sma&l venules of the intestinel-all. Some of these egzxs 
gredually ere extruded into the lumen of the gut end are diss 
cherged in the feces. Since the eggs are usually fully Wess Paved 
Shan. cuczed, they hetch within « few hours upon dilution of th 
feces with fresh water, liberéting ¢ cilieted free-swinming ‘ple 
Known as @ airecidium. Upon reaching a suitable snail which can 
serve as intermedizte host, the mirecidium invedes the soft tissues 
of the mollusc where it undergoes developrient and asexual mul- 
tiplicetion requiring, several weeks. The ultimete result is the 
production of numerous free-swimming, fork-tailed cercariac, the 
infective stsge for man. | 


(2) Cercarise energe from infected sneils over 4 
period of several months. The cercariae are microscopic in size, 
their bodies meesuriny only about 0.15 mm in length. They tend 
to collect netr the surfece of the water. They are short-lived . 
end must reach their finel host within 1 or 2 days in order to 
continue their development. If cercariae are successful in con- 
tacting the skin or mucous membrance of men, or certain lower 
énimels, they repidly penetwete the bh gah end enter the venous 
¢irculation. After treversing the lungs end heert, the young 
worms thet reecn the intre—-hepetic neatel ote of the portel vein, 
meture and peir. They then proceed egeinst the blood streen to 
smell brenches of the mesenteric veins where they settle cown end 
where ege deposition occurs. Eg ys first epper:r in the feces from 
4 to 6 weeks following invasion of the body by cerceriee. In the 
absence of effective trestment, edult worms mey live ena continue 
Go denosit egys for many years, verhavs 10 or 20 yeers. 
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(3) The young worms thet do not succeed in reaching 
the portel circulétion but. settle :in smell vessels elsewhere are 
uneble to complete their Pe PRE end: GPa ‘ 


4. TRANSMISSION. a.. Only. certain. svecies or ie gi be-- 
longing to the genera Katayama, Oncomelenia, and Schistosonophora , 
are suiteble for the larval development of Schistosoma japonicun. ' 
Séurces of infection are limited. to regions. where these species 
are present. The snails are. emphibious. in their habits end bet 
cause of their smell size (3 to 10 mm in length) may easily ve 
Overlooked unless caréful search is made of vegetation above the 
water line. Rapidly flowing water, however, cannot be re garded 
as necessarily safe; since cercarise may be washed into the stream 
from ore favorable snail habitats located higher up. Inundated 
rice fields. end ponds ére dengerous: sources ag By intectlon.: Infest- 
ed water méy be quite clear, | | One 


ney 


dD. Infection. is génereily. acquired py! wading, swimming, | 
bathing, - or. otherwise coming. in-contact with weter infestéd with | | 
cercerice.. .Contenin: ted dri inking” we ter is-tnother but -epparently = | 
less important. source of infection. A few minutes of contest with 
heavily infested water ere suftictent to a i @° @Linice lvin—: 
SORES ox bit Aner. ond sgh: tempter eence eee Sek 
PANTING so? bee of schistoson AGE is” Patareeo: by poor senite- 
tion. yhich allows contemini tion of weter with feces conteining | 
eges. Use. of human excrement to fertilize rice fleids: is en: ine | 
portant factor in the -prevelence of schistosoniasis. However, 7. | 
enimals other than men Mey. elso be involved in the apvend of. “tinge - 
diseese. Dogs, . cats, Prats, field mice, swine, horses, cattle, end 
water buffalo ney harbor Schistosons ii ponious 23, serve. ‘to cis— ; 
ice hes Abas the Anfeotion PRONE SEP AE Sie 


“ig “COURSE. ° Be’ ACES ie The Edvond end ‘symptoms of ; 
schistosomiasis jevonica ere due to the pierre of the worms end | 
their eggs, and probebly else to substences given off by both | 
. worms and: eggs. .It.is.customery. to divide the course of the di~. 
ease into three stages but. these steges are continuous, end,” there- 
fore s elinice1 phenonene..attributed to the. different stores ey’ 
overlap. The ; first. stige corresponds to the oeriod from the spene- 
tration.of the body by .cercerieas to the settling down \6f pelired 
Mature worns in.the mesenteric. venulés, The second stege corre=" 
spond,.to the: périod in which-eggs ere deposited by feriale worns 
in, the.smeall vessels of thé intestine l°wall. ‘Many of these are 
extruded into.the lunen of the. gut end-appear in-the feces. 3 
Others. re. earried in -nunibers yhLGH inerease as time ¢oes on), in- 
to: the liver, - mesenteric lymph’ nodes, ena GO as ilesser depres other 
abdoainel orgénss... In. unusuel cases, egys mey be: found in the ; 
lungs, heert,; brain, or, other. parts of the body, including the skin, 
Vastly wore eggs, however, are always found in® the: intee tine ae hai 
end.laver then elsewhere. The presence of eggs in the ticsué 
Bives rise ae sme li. ebscess-like. horns Tt D8 which, in. the case 
the. pute i eS sab: the: symptons gesocisted with the first 
stéye mey be insepereble fron those of the second staze. The 
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symptomatology of these sté,es, therefore, is describec. under one 
heading’ (b below). The third stage, which is associeted with 
proliferetion and repe ir of. A ceninshhs tissues, is described in c 
below. 


| be, Early - Bee A i 4’ é.nd ia sg. (1) It should be remen-. 
bered that. the symptoms are: hot necessarily a measure or severity. 


of the infection, Early “symptoms ere often transient and may be 
overlooked. In some cases,’ a papular rash or itching, or both,. 
mey appeer immediately efter exposure. However, the first symp- 
toms usuelly are noted bétween 3 and 10 weeks after infection, 
coumonly after 5 to 6 weeks. In 8 carefully studicd series of 
cases, the eerly symptoms included fever, headache, enorexia, 
unproductive cough, chills, general abdominal discomfort or crempy 
pains, urticaria, dierrhea end backache in the order -naned. 
Urticaria end diarrhea aré not frecuent symptoms. A clinicel 
‘picture-not unlike thet of subacute appendicitis develoos occas 
Sionally. . Stiffness of the neck is « not. infrequent symptom end. 
ia ba aetiembdends ‘Of musculer. ordi: sap 1» a | Reman 


. (2) Physicel eee. revert a slightly to 

eins Bt at Mare ed liver which is neerly elways tender to pal- 
péetion. or heavy percussion. The spleen is felt et this stege in 
about .one fourth of the cases. The lungs are usuelly cleer al~ 
though in rere cases coarse reles or rhonehi cen be heard. X-ray 
-exemination. of..the lungs: ‘oceasionally denonstretes se: tterad : 
siiall aveas of infiltr:. tion. On proctoscopic exenine tion charac- 
teristic: pseudo-tubercles cén be seen tn “the welt of the. reotun 
“or ‘lower signoid in <bout 2/3 of proven cases. Bidpsy of these 
nodules, .whiéh is not to he‘e routine procedure; yields groups 
of ova. “In appeerance they sre sinilar to the nodules geen jn. 
hhe, gbtadcer well in cases of Schistasome haematobium. 


, (3). Neurological findings. A few patienta show an 
“unuguel bet tern of central nervous system involvement. Thes 
patients’ may exhibit sensoris1 changes which vary from seaane. cons 
‘fusion’ to.coma, Weekness-.end poresis of the extremities, par- 
ticularly* of." the eras mey occur. The deep reflexes ney be. EXaGr 
gerated end enkle clonus wey ve present. Bebinski end Hoffmen 
retlexés.are frecuently evident. atexia is unusucl. Sensory 
“perc: ‘ption £8: ordinerily intect. The spinel fluid is nornal. 


4) Gourse. : 


(a) “The teitperé ture: is usuelly low in the 

' morning and rises in the efternoon reaching 

-.; from 1010: to: 105°, depending on the severity 
-, of “the. -toxenLe . The fever usually falls 

by: lyeic:. early. inthe second week of therapy, 
" The ‘pulse. ‘rete actompeniées. the fever. 

Annorexia ‘is: a prominent symptom end weight 
-,, Loes isa often LO to 20 pounds in army 
gPETBOMNADe : . 


oo 


(b) The ecute symptoms often subside efter 
two or more weztkse, even without therepy, 
Fever Cisepveers, ennetite and strength 
return and the patient begins .to. regain 
the weight. lost. The disease hey bs rela- 
tively letent thereefter. ws 


(c) Oetestonally the intensity of the acute 
phase Leeds toe fetal: outcone. “This is” 
more ¢€pt to oceur in cases with involve-— 
ment of- the csntrel nervous systen. 


dD. Lete sequelae: As tite ¢oés on, affected ti eSues 
Feeot te the insreesing numbers’ of exes “devoritsa’ in’ then by 
extensive proliferation and repair. The results which aay develop 
after.e number of years include thickening*of- the ‘intestinél well 
and forte tion of pepillcmati taronbost s of mesenteric, peer! 


er splenic veins, hepatomegaly, cirrhosis of the livar, soiero- 
Megaly, and ascites. 


vas .” “In “Ohe “early “eteee; © plisetary 
of exposure» 1S & “nost. importens clue to the diagnosis. Par- 
ticularly sipnificent ig membership in a group of individueis 
with the serie exposure end e-siniler cliniesl course. The find- 
ings Of outst ranging sipnmificence’e 
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é ere -ltching asin nd artes : 
Exposure, followed sone. weeks later ‘by fever, cough end tenderness 
Over the liver which is usuc lly peipe ole. uintioatia and diarrhea 
eré confirmatory findings when present. .Prouinent findings in 


more, edvenced, untreeted ceses are a progr essive ‘enla:z or 
the liver anc souetires a paipable spleen. ‘The “diagnosis should 
be Coarirued by the denonstrstion of ova in the stools. 
necessery, se oigletage F may be used aes en aid in diagnosis, pro- 
vided personnel treined in the. uge of She instrument are ¢va1i- 
sble. It may be pos ona to ses beneath the normel evpeering 
mocosa clusters of small yellowish nodules. Specimens containing ov 
may sonetines thus be obtained when ove cannot be demonstreted in 
the. stools. | 
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De Lia iste eity ; (1) General. The fact that in eri 
sohistosoniaeis characteristic symptoma may be entirely lacking 
hee eiready been enphasizesd. A helpful diagnostic aid ina 
suspected case is exeninetion of the biood. During the ecute 
steges of scnistosomiasgis leukocytosis ranging 2rcel i Byte 6916 wae 6 
20,000 with a hi¢vh percentave cf eosinophiis is a cckmon finding. 
Counts of 60,000 or more with 80% eosinophils are recorced. 650 
importent are these chengées in the blood thet the presence of 
keukocytosis with eosinophilie should suggest the diagnosis of 
schietosoniasis in a@-péetient- with wnexpleined fever wno has re- 
sided. in am erea in which ‘the disease is endemic. Otner comnon 
caupes- of eosinophiliz , the most-itportent of which ere hookworm 
end stronyyloide, trichinosie, chronic allergic and derneatological 
conditions, should be excluded oy epprcepriave exeminetions. The 
diegnosis,of schisttsomiasis is justified only when epes are found 
in stool specinens or miracidia are identified efter stool speci- 
mens neve been subjected to conditions fevoreble to the hatuhing 
of eggs. 


(2) Epes, Considerable skill is necessary for 

the bere te' identificetion of eggs. Immature end degenerate 
"egss Cause much difficulty and are reédily confused with normal 
‘stool constituents. It is not uncommon to observe in stools 
objects such as plant celis, having the morphological. appearance 
of schistosonée eggs. Important errors in diagnosis may thas. 
“result. Students of the disease should avail ‘tThemseives of 
vevery opportunity “to becone skilled in the recognition of stool 
Torms of the parasite which slone permit specific diegnosis of 
‘the disease... The stools of infected dogs in encemic areas are |. 
fertilesources of eges in all stayee of development ani deteri- 
oration. Mature egress containing fully developed, motiis mirtcidia 
should ceuse no difficulty. ‘These eggs are usuelly somewhet 
obiong, méacuring 70 to 100 minrons in length and 55 to 65 microns 
in width, -A hock-like precess, emerging from a slight depression 
on one side of the egr, is Precquent ly but not elweys visible, * In 
seerching for eggs, the observer must be constently alert to the 
fact that their detsiled structure mey be cbscured by the adirer- 
‘ence to them of tissue remnents end fecal Ceorise 


GS) - Etoot Exeminetion. Particularly in the early 
end late steves of th e disease, 
Hence several teenntoues si. “uld 
examinations regairca before the diagnosis is oxeludec, 


w 


(a) Examination of a ¢irect smear. A simple’ 
saline suspension cr fects On a@ Micro. 
scopic slide mey suffices for ae posi 


tive diagnosis, If fecel maeses contain 
streaks of blood or mucus, Peis 4 for 


exaninétion should be taken Prom such areas. 


Nevetive results from direct smears in 
suspected cases are an inaication for 
employing more efficient téechnicuss. 
Flotation methods of concentretion, such 
as the zine sulvhnete method, lead to dis- 
tortion of eggs and shoule not be ei; ployed. 


(b) SeGimenatation. A small. portion of stool 
. “- thoroughly mixed with 5 to 10 parts of 
tan water is poured through four layers 
; Or surgical geuze into a conical gless a 
allowed to settle for 45 minutes. Decan 
ing of the supernetent fluid, resuspension 
end sedinenté tion ere repec ted several 
tines until the supernatant fluid is relae 
ively clear. The sediment is then trans 
ferred to @ slice end microscopically 
exemined, The entire process of sedi.- 
mente tion should not extend beyond § nours 
$8 e8e hetehing nay OCCUT 


nd. 
tea’ 


egys are difficult to demonstrate.. 
be ervloyed anc repeateuly nevative 


eae ee YL See 


(c) Glycerine Sedimentation Technique. This 
technique is considered the nost depend- 
able, precticel method for concentrating 
eges. Approximately 5 gm of stool are 
thorouzhly mixed with 125 cc. of 0.5% 
glycerineted water. The suspension is 
filtered through four leyers of gauze into 
@ conicel glass énd allowed to settle for 
ene hour. After decanting the supernatent 
wes an additionel 125 ec of glycerine ted 
ater-is added, thoroughly mixed and ellowed 
6 settis for 30 minutes. This process is ~ 
reve ted é third time end the supernetant — 
fluid decented. After mixing the sediment — 
soroughly,’ 8 enounts of approxinetely 0.1 ce 
eech eré examined microscopically. The 
ees found in rougnly’0.5 te represent from 
£5 to 50% of the eggs conteined in 5 gm 
of feces. 3 = 


(d) Egy-hatching Technique. The stool is 
pernitted to stand for 6 hours et roon 
‘texpereture after passage. Thé above 
sedinentetion technicue is then cerried 
out with a slightly lerver portion of stool. 
the sediment is trensferred to a narrow- 
mouthed bottle, preferably ean Erlenngyer 

“flask, provided with a perforeted rubber 
cork into’ whieh is inserted ea piéce of | 
gless tuoing 10 em. long 6nd 6 mm. inside 
Gismeter; the tubing should not extend be- 

~ Lew che bottoi of the cork. The flask and 
the »:less tube are filled with unchlorinat- 
ed water, pH 7.6 so thet the water rises — 
to & level-3 cd. below the top of the glass 
tube. The flesk is allowed to stand over- 

hight. On hetching, the mirecidia rise to 

the upoer layer of the water in the tube 
where they mey be reedily seen by means of 
6 henad Lens 6s areiae’., swinning white boat- 
sheped objects. 


(e). Acid-ether Technicue. This ig not rece. - 
onmended. 


- 
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. 1%. TREATMENT.’ a. General.’ The bye Sg of lete schisto- 
soniasis with cateblished heve tic disease is not imate a a pa 
All petients should be hoapite lized: during ‘chenothere py. | ; 
éerly schistosoniesis, if significent constitutional A ARNE or 
diarrnee are present, the ee onnain cant d be confined to bed. The 
diet should efiord e libers1 supply of €11 the essential nutrients. 
Supplementetion- with four. nultivitenin teblets a dey is rec ommend-— 
ed. If diarrihee is } pres sent, ‘the ‘diet should’ be | bland: or pert.” 
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b. Chemotherapy. (1) Drug treatment should be instituted 
at the earlist possibie time. Conm»ounds of triveient entimony 
©@re the most effective «xnown seents. ~Pentavalent sntimony prse~ - 

operetions, such 68 neostibosen, are rele tively ineffecturi. At 
opresent, it is recowiended thet petients with schistosoniasis: 
+ be: vres ted with PTuadin or with entimony <end Ddovessiun tartiates 
»The) courses recotmwenticd. below ere plenned-to provide approxyi- 

wma telyrecaal amounts of antinony, in order to permit co:iperison 
eof) the two drugs on. this pants. Authority for the trial use of 
aap chenothers peutic agents should be obtained fror the Chief 

Surgeon, APPAC. ; 
(2) |All availabie preparétions of antimony possess 
a 


die 
toxic propertiés which s otenti« Ly cangerous. Nevertheles 
LO 


& 
De 
the sarly institution of cheuctherepy for schistosoniasis is 
inperetive, unless the presence-o? enews ier serious: pal Gt se 
contraindicetes it Antineny compounds should: alway pbeligavan’? 
with cere, especiai ily with close observation of. the: We thent*s 
reactions to their adniaistratdon.: It shouldbe refembered that 
smells. dosages are often Pollowed by therapeutic feilure. A*iong 
the toric effects vhich heave been -re enor ted ere devression cf the 
circulation end resoiretion,; togsther orith ‘inéieastions or Irrita- 
tion of the central nervous Svsten,;” Liver, and Aidneysy . Sudden’ 
death during injection hes Dosen repor tec. . In“eéieral, sntimony’ 
compounds are contreindiested in the ‘présence -of ‘diseese of the~ 
heert, liver, or kidneys; ° As Yule) tih¢y ‘should ‘nat be ediinis- 
tered " soncurrently with obher metals or ootentiel eserdiee de- 
pressants, such 4s enetine. Weg.0% ' 


(3) Chiersor nleéical servicés are urged to observe | 
carefully the relativ2 Vuelus oF the Grugs hereinefter described. ° 
These data should be cowinte.ted to this -hetdyuerters in order 
that accurate infornetion eventually may bé eccunmuieted. | 


i : M be Sa Lo ? { 
a Antinony end putessiun tartrete (tartar ‘enetic). | 


I 
(1) This ‘preperation conteins about 36 percent anti- | 
nony (Medicel Supply ee No. 1071000). It is recormendsda _ 
that it be adiinistered ue concentration of Of 5 percent, So~ f 
lutions shculd be fres Hye revered, using if avelluble | Jeciosl : 
Departnent suxpliies of Sterile’ S percent glucose in physiclogical 
seline solution, sodium chioridé isotonic solution, or Gistilled 
water (preference in thet order), rether than Loca lly prepe red: ~ 
diluents. If the diluetit is prepyredlocelly, it shouldbe ~ - | 
freshly distilled and steriiized. Solutions of antitiony ind . : 
potessium tartrete snould’ be per footly cleer and‘ free of sediment. 
If a freshly opened cleém : sorta y ree drug is aveilabie, with ~~ | 
aseptic precautions it ney he 1a oe frot the contéinsr, weighed, 
end treasferred to steriia- Taacnolit, using Sterile spetule end | 
weighing vessels. With & fresh, Sd iti surply of drug, sterile | 
diluent, and cereful ae such a: solution ey be adninis- 
tered intravenously without dertiizetion. i ‘Goubt exists 
regerding the suitability of ‘Bye aes Supplies or technicue, 
antimony or »v»otassiun tertrate eolutions ‘shouid: be sterilized 
by gentile boiiins for S ninutes, They should not’ be cutoclaved. 


| (2) Antimony and potessium tartrate is best tole- 
“pated 2 or 5 hours efter a light meal. It should be administered 
“intravenously and should be given slowly. Since the solution is. 
‘very irviteting to the tissues end mey cause sloughing, the needle 
should be wiped off with a sterile sponge and there should be no. 
extravasation. The patient should remain recumbent for et least. . 
an hour after treétment. The first dose of the 0.5 percent 
“solution is @ ce (0.04 gm tartrete). Provided no untowerd re- 
action occurs, subseguent doses are given on elternate days end 
are increesea an each occasion by 4 ce (0.02 gm tertrate), until 
“28 co (1.14 em tartrate) are given. If no toxic reaction appears, 
@ total of 15 doses is given (360 cc of solution, conteining 1.8 em 
“tartrate or 0.648 gm antimony). The toxic effects cf antinony Po 
‘end potassium tartrate include coughing immediately upon injection, 
‘which is not importent; nausea; vomiting; stiffness of joints and — 
muscles; sense of constriction of the chest; pain in the»upper : 
‘abdomen; bradycardia; dizziness; end collapse. Transient 
€electrocerdiogrephic chenges without corresponding clinic: 1 mani- 
festations heve been reported. If a toxic reaction other than 
coughing occurs during edministretion, the injedtion should be 
stopped at once. Following eny toxic effect, the subse-uent dose 
should be reduced or the administration of the deug temporarily 

Or verlienently discontinued, according to the circumstances. The 
course of trestment should not be repeeted until efter © weeks = 
heave elepsed without treatment. 


dG.  Fuadin. This drug is also known as necéntinosan 
and ‘stibophan. The solid conteins 15.6 percent entinony. It is 
supplied in empules cont: ining 6.4 percent solution (approx- 
imetely 0.064 gm fuaedin in 1 cc). (Medical Supply Cete logue 
No. 1208000). Fuedin solution is given intramusculerly end should 
DE injected slowly. The first three doses of 1.5 ¢c, 3.5 cc, and 
0.0 cc are piven on successive d:vs. On the fifth and subsequent 
eltern:te diys, 5 cc are given, vorovided no toxic effect other 
then neuseéa appeers, until a totel of 16 doses has been é¢ Guinis+ 
tered (75 cc of solution, containing 0.655 gm of #ntinmony). 
The only commonly reported toxic symptoms ere neusea end. vomiting. 
Rarely, joint end muscle veins mey enppeér. If toxic symptons 
occur, the subsequent dose should be reduced or the adninis-— 
tretion temporerily or »ergénently discontinued, eccording to 
the circumstsnces. Tne results of treetnent should be checked 
“as described in paregraph 8. The course of treatment ney be 
repeated efter 2 weeks' pest. However, if a course of fuadin is 
ineffectual, it is “recommendec thet the patient receive entinony 
end potessium tartrate. 


8. -DISPOSITION AND ITS RELATION TO TREATMENT. -It is desired 
thet patients in whom the Giagnosise of schistosomiesis is firnly 
-esteblishead shell be given one course of treatment ena then be 
-@vacuatec. to the Zone of the Interior as soon as their condition 
persits. Subsequent observe tions ordinarily will be mece and 
treatment given in the United States. However, observ: tion anc 
therepy should be ccontinuec when evecuetion is deleyedes by 


) 
) 


tack of trénsport: tion. It &s of particular importance in these 
Cases thet full clinic: 1 records,: including the leboratory find- 
ings and the treatment given, should accompany. the patient when 
evacuated. Such records wiil insure the patient's ‘being desic-- 
hated-for trénsfer to one of the special centers fer tropical 
disease in the United £ States. - 


9: FOLLOW-UP. In méeny eases, it is necessary to give more’: 
than one sotirse of treatment.  Hence;~it is essential that? the’ 
résulte.of treatment. for;schistosomiasis be ceretully checked. 

AS ¢ cmotasrapy becones eff ective, eggs which are passed cease 

tO contfin viable miracidia. they appeer dsrk, shriveled, and do 
HOt neacch when pleced in’ water (See par. 64). During creatment 
eggs usually ceased to appear. This does not mean necessarily 
thet treatment has been successful from the standpoint of killing 
or expelling worms since in some cases egg production nay be re- 
sunei later, Stool examine tion should BS done at the end ofa 
ecurse of treatment, and at weekly inte: "els thereafter for at 
least 3S months, YJndividuels who have hal schistosomiasis should 
baeba icant ed: eon time to tine for a year following trestment. 
oi Sota Living embry %s are’ found, treatment should be re-- 

stituted after a suitable interval has elapsed PollLowiug the. 

previous treatment .. 


4.085 PROGNOSIS AND PSYCHOLOGICAL IMPLICATIONS. a. “The amount 
and frequency of repetition of infection are important elements 
in determining the prognosis. The proportion of patients with 
Schistesouiasis Jjémonica wno, even without freatment, acquire the 
date lesions of the diseass is unknown. ie 


oo Piet Us prompt. administration of treatment has been found 
Sovrelieve the early syrptons, including at least in some instances 
even severe manifestations of central nervous system involvements: 
it is believed thet chemotherspy when instituted early is sffective 
in preventing the deve lopment of severe sequelae. If cirrhosis 
OF. tne Lives end fibrot..¢ *Léesiors” of other organs are well estab- 
tyshed, chemotherapy acés nov influence pat course. 

&:° Medicel officers should beer in mind the psycholcog- 
seed hazeras 6! this disease particulariy wheh answering the 
pétiontis questions about his disorder or when’ briefing thevpatient 
for evacuse tion end further treatment at another instellation, — 

It te of ten’ adiffisult to avoid’) teiling the’ratieént ‘nore: then he 
can: Peet to avoid outlining the diagnostis or theerpeutic 
precedures that Wshoulad be followed" by the next medicel instal- 
ation ee to avoid ste toRERt e which cause the patient to doubt 
his eventual’recovery. | 


o 
tos 
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Ll. PREVENTION. a.” General: “Prevention of schistosomiasis 
in military forces @evends primerily woon evoidance cf contact 
with fresh water infested with cerceriae. Protective measures 
should be vlenned in advanee when entering known endemic arees. 
Surveys should be made as early as fe hapa hed 1 aPea.s of; Sus. 
pected or vossible endemicity. 
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b. Surveys. Informetion about the presence of schiste- 
sOmiasis in a suspected locelity is obteined by determining the 
humber of egg passers in the netive population, by senrching for 
snails infectéd with cercariae of Schistosome jeponicum, by 
exemining the locel dog and ret ponulation for post mortem evidence 
of schistosomiasis infection and by comvuting the liver index 
in native children under 15 years -of age. A rapid survey may be 
méede by exemining the stools of those netives who heave enlerged 
livers. These procedures recuire exact technique by qualifiec 
personnel. The apparent absence of snails does not guarantee free- 
Gom from cercerige,-. ©. ~ “tt tue merT Ne 


Cc. Avoidence of exnosure. (1) Swimming, bathing, end 
leundering of clothes, end the weshing of vehicles in fresh water 
ponds, streans, end canals should be prohibited in ell known or 
suspectec endenic eh end appropriate warning signs should be 
posted. Educationz1 lectures and propaganda posters should be 
freely utilized to NnAee tirdhcitie troops in the necessity for avoid- 
ing contact with infested water. Orders regarding avoidance of 
éxposure. <hould-be strictly enforced by the imposition of fines 
or. by: other appropriate punishment. r sicuid 


(2) When precticable, rubber hip boots, waders, 
rubber gloves, or other. waterproofed. clothing: should be worn by 
personnel whose duties-retuire.thet they work in unsefe water. 
Cere should be taken not to splash: water on unprotected perts of 
the body... In: the’event thet rubberized equipment is not available, 
closely roven cloth such es herringbone twill..(HBT) or Zelenized — 
sateen willsgivye ve rtiel nrotection exeinst entrence of the cer-" 
ceriae. The: tottons of trousers oust. be’ cerefully tucked. into the. 
tops of combat coots in order to prevent direct contect of water 
with;the skin of the lower extrenities. This protection is in-, 
creaseG by inpregnetion of the clothing with repellents as de- 
seribed in-TB Mead;lel, December 1944 end in USAFFE Technicel 
Menorancum: No, 9; "Control of Scrub Typhus."  Q.n. item number. 
S1-~R-500 is used tovdesigne te 5 different bulk repelicnts, benzyl 
benzoete, Gibutyl phthelete end dinethyl phthelete, which ere of 
véluéoin the order nemed. New issues of these repellents will 
contéin «n emulsifier - no coro necded: = end directions:for use 
will be ocrinted on the label. It°is’invortent ito note. thatthe 
hends:and other gkin surfeces in direct conteet with water are 
not protectcd by the ebove mentioned meesurer.s “The enplicé tion 
of repcllents directly to unvrotected skin prior to expocure is 
not of fully esteblished velue but should be ured where exposure’ 
if cunevoidable.) “Such répellents eré nore effective “hen incorpo- 
réted to @ strength of 20 percent in én ointment: ah ei 

(3). -Stiower be th we'ter rei ane11 aes réquswed to 
reme in ~~ frou their besé cnould be vrovided fron Lyster bags 
in which the water 1s tree ted es ‘desoribéd in ec (2) below. Thé 
Lyster bag can bi. hung ét a suitable height from a branch or frou 
& support stret¢hed between tio trees. Improvised showerhesds 
should be prevered beforehend and connected ‘to the faucets of the 
Lyster bey, by « rubber hose. Use of such an Ri hg WAL) iaini- 
ize infrections of bething discivline. 


«» il = 


-» (4). In case of eceidental entrance into water 
suspected of containing cercariae, immediete application of 
heavy soep lether or eny of the insect repellents ae reerey to the 
wet skin wala reduce the chence of ing ecttor 


; C. “Treatment _¢ of Water. “Only va vee treeted 0 that eer- 
cariae are killed should t be. weed’ for bathing, laundry, vehicle 

washing, and drinking purposes. Maximum use should be made of 
subsurface water as a source of supply. Usual methods of fil- 

 tretion end chlorinetion cannot be relied upon to remove or 
destroy cercariae.: Recommendetions for the treatment of water 

in areas where schistosomiasis is a hazard are eummars Zed below. 


(1) The stendard portable or ‘ndbrae sand filter 
purirficetion units will not remove all cercariaé; hence, suf- 
ficient chlorinetion to kill cercariae must alse. be employed. 
The newly stenderdized ciateonaceous carth. filter, saan. is 
efkeotive in riltering Out certariae. y ON 


- » »©(2) capplication of chlorine sufficient ‘to srpepea: 
eer vert per. ki oe réesiduel st the end of .30 minutes contact is 
surficient to kill cercarine, It is important to note that this 
scontact time excecds thet normelly required for Lyster beg treat— 
Ment, When enploying Lyster begs, a satisfactory vrocecurc which 
efrords a-mergin of safety for the destruction of cercariae is 
-to-add sufficient celcium hypochlorite (grade A) to provide 1 
pert ver million of residuel chlorine after 10 minutes contect. 
‘An additionel empule: of celcium-hyvochloritée should: then be 

edded and the water ellowed to stend 590 minutes before use, 

When using centeens, tre¢tuent vith two helazone teblets for 
cleer weter end four teblets for turbid or colored wate rt +8 ade- 
quate to kill cercariae «fter SO minutes contect. 


(3) Water cen be rendered free of infective cer- 
ceriae by hes ting to 125° F. or by storage for 72 hours. In 
either cese, the water should be chlorinated before use. 


(4) ° Water for be thing and laundering. Wells end 
springs méy be desi; ns tod in the unit areé for bething end 
laundry provided ech weter source fultills the following 
requircnents. . 3 : | : 


(a) Frecdom fron eny surfece contemine tion. 


(b) Treatuent of the well or spring with 
chenicais as ‘directed ‘in par. 1id.- 


(ce) Postini. of ‘signe ste ting that weter is 
aan for bathing *nd ‘eee end is not 
ETS’ for metennigee 


ds Destruction of end pete és ek BERTONE to dust 
at the rete oi 12 pounds per 2, 000 squere feet of water eurfece 
hey be usca to KLLL the eneit intermedi: te host. A mixture 
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“composed o1 Peris ereen 1, © mounds end sléeked lime, 24 pounds. 
per 1,u.0 square feet of weter eurfece is effective for the seme 
fF purpose. A concentretion of 10 parts per miilion of copper 
| sulfatc efter 43 hours or contect destroys frec~swinnming cercariace 
It is inportent, when bree ting wells or eprings, to pulverize the 
coprer sulphe te and then to Gissolve it in a snl) quantity of 
weter before a@pvlicotion to the weter source. Because of the 
énphibicus hebite of the snsil hosts of Schistosous jeponicun, 
chemicel treetment of the water should be supplemented by the 

hed epee of sleked line to the wround snd vegetation on the 
benks cnd clone the choreline of the water. Measures for killing 
sneils have their greetest usefulnes’s where the infestec bodies 

OL watcr are emsll. Their value irc linited in pleces there Ex- 
‘tensive ¢rees must be treeted. 


nocél of pee Prevention of pollution of water 
ee of humin feces fron infected individuels is @ 
Tach Fee ns the number of infected snails. 
How:ver, domes se enivels etch a8 cozs, catt, swine, crttis, end 
weiter buffelo often nerbor Echistosomiasis jeponicum end 

serve to snresd the infection, es do wild rodents. F 


fo. 4 Ci rsuler letter is tbessed upon wD oe Ned, No... 167, 
June 1945 «end uvon the investigations of the Schistosomicsis 
Gotiiiscion «na other field end clinic: 1 studies cerriec out in 
Suis the: ter. 


15. Reciecsion. USsAFPE 


Rec rE VYechnice1l-Memorendum No. 15, Office 
of the Tneetre Surgeon, 21 October 1944; stbject: ’ Schistosomiasis | 
andsParé. oniniesis; USAFrE Technical Nemormndum No, 5, Office’ of : 
the theetre Sur ¢on, él mMareh 1945, subject: Diepnocie of 
Sehistocoulegis: ind Ltr. ROs Os AFFE, FPOMD 710, 5 Merch 1945, : 
subject: «aftercare of Patients with Sc shistosomiesis, are é 
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